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ABSTRACT: 

PURPOSE: To aim at enhancing an increase in maximum blast and the 
capability of 

cooling of a reheat type air-conditioning system provided with a 
heater core, 

by forming a by-pass passage provided with a damper, in the upper 
section of 

the heater core, so that the by-pass passage is opened upon the 
maximum blast 

and minimum heat amount condition being selected. 

CONSTITUTION: When a CPU judges that the maximum cooling is 
required and the 

level of the blast is maximum, the CPU delivers a control signal 
to a by- pass 

damper driving circuit 24. Thereby, a drive part 29 opens a 
damper 7. With . . . 

this arrangement, the balst of blow-off may be sufficiently- 
increased upon the 

maximum cooling and maximum blast condition being required, 
thereby, the ' ■• 

capability of cooling is enhanced and as well rapid cooling may 
be made. 
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1 . Title of the invention 

AIR CONDITIONER FOR AUTOMOBILE 

2 . Claim 

An air conditioner for an automobile, characterized by the 
fact that in a reheating type air conditioner for an automobile 
that is equipped with a heater core disposed in an air duct and 
adjusts the amount being ventilated and the amount being heated,, 
a bypass passage is installed at the side of the above-mentioned 
heater core, a bypass damper for opening and closing said bypass 
passage is installed; and if the amount being ventilated is set 

* ■ * • 

to a maximum level and the amount being heated to a minimum 
level, the above-mentioned bypass passage is opened by opening 
the above-mentioned bypass damper. 

3. Detailed explanation of the invention - ........ 

The present invention pertains to an air conditioner for an- 

automobile. In particular, the present invention pertains to an 

1 Numbers in the margin indicate pagination in the foreign 
text . 



air conditioner for an automobile characterized by the fact that 
in a reheating type air conditioner for an automobile that is 
equipped with a heater core and adjusts the amount being 
ventilated and the amount being heated, the amount being 
ventilated can be sufficiently increased at a time of a maximum 
cooling in which the amount being ventilated is at a maximum 
level and the amount being heated is at a minimum level. 

As an air conditioner for an automobile, a reheating type 
air conditioner is known, and this type of air conditioner is--.- 
generally equipped with a heater core for heating an air cooled 
by an evaporator in an air duct and enables an air conditioning 
in a wide range by adjusting the amount being ventilated and the 
amount being heated. 

However., since such an air conditioner had a structure in 
which the entire air after cooling passes through the heater 
core, said heater core became a ventilation resistance, so that 
the amount of air at a maximum cooling was difficult to be 
sufficiently increased. 

The purpose of the present invention is to solve the above-- 
mentioned problems and to provide an air conditioner -for an ..." . 
automobile that increases the amount being ventilated at a; time ■ 
of a maximum cooling and can sufficiently increase the cooling 
performance. For this purpose, the present invention is 



characterized by the fact that in a reheating type air 

conditioner for an automobile that is equipped with a heater 

core disposed in an air duct and adjusts the amount being 

ventilated and the amount being heated, a bypass passage is 

installed at the side of the above-mentioned heater core, a 

bypass damper for opening and closing said bypass passage is 

installed; and if the amount being ventilated is set to a 

maximum level and the amount being heated to a minimum level, /2 

the above-mentioned bypass passage is opened by opening the 

above-mentioned bypass damper. Next, referring to the figures, 

the present invention is explained. 

Figure 1 shows an entire constitutional diagram showing an 
• - * - • * • 

application example of the present invention. 

In Figure 1, 1 is an air conditioner body and has main 

parts as shown in the figure, 2 is an air duct, 3 is a blower 

motor, 4 is an evaporator installed at the downstream side of 

the blower motor 3, 5 is a heater core installed at the 

downstream side of the evaporator 4, 6 is a bypass passage 

installed above the heater core 5, 7 is a bypass damper • for. 

opening and closing the bypass passage 6, 8 is a vent "blow-off 

port (upper blow-off port), 9 is a vent damper for -opening- and _ 

closing the vent blow-of port 8, 10 is a heat 'blow-dff part ' 
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(lower blow-off port) , and 11 is a heat damper for opening and 
closing the heat blow-off port 10. 

The blower motor 3 sends an air absorbed into the air duct 
2 via an air blow-off port by an internal air damper and an 
external air damper, which are not shown in the figure, to the 
blow-off ports 8 and 10, driven by a blower driving circuit 
which will be mentioned later, and changes the level of the 
amount of air stepwise or non-stepwise . 

Along with compressor, expansion valve, liquid receiver,, 
and condenser, the evaporator 4 constitutes a refrigerating 
cycle and cools the air being sent by the blower motor, 3 . Also, 

the compressor is driven by an engine 12, and a driving force of 

* * ■ * 

the engine is transmitted and blocked in accordance with ON and 
OFF of an electromagnetic clutch interposed between the 

compressor and the engine 12. ~ 

The heater core 5 heats the air cooled by the evaporator 4, 
and the amount being heated is adjusted in accordance with the 
amount of flow of an engine coolant (warm water) of the engine... 

12 being bypassed by a water valve 13. Here, the degree, of 

valve opening of the water valve 13 is adjusted based. .on. .afwater 
valve driving signal, which will be mentioned later , • and- the 
amount of bypass flow, that is, the amount of warm water- flow - ■ 
being supplied to the heater core 5 is increased with the 

7 



increase of the degree of valve opening, so that the amount 
being heated by the heater core 5 is increased. 

The bypass passage 6 passes part of the air cooled by the 
evaporator 4 to the downstream without heating it by the heater 
core 5 . 

Also, in Figure 1, 14 is a detector group for detecting 
operation conditions of the air conditioner body 1 and detects 
necessary information required for an air conditioning control 
of internal air sensor for detecting the temperature inside a.: 
car, external air sensor for detecting the temperature outside a 
car, sunlight sensor for detecting the amount of sunlight, post- 
evaporation sensor for detecting the temperature of the air 
after being cooled by the evaporator 4, and water temperature 

sensor for detecting the cooling water temperature of the engine 
<■ • - • 

12 . 15 is a potentiometer and shows the detection of the degree 
of valve opening of the water valve 13. 16 is a control panel, 
and said control panel 16 is equipped with a room temperature 
setter for designating a target temperature inside a car, an air 

amount setter for designating the amount of blow-of f . air.,., a 

blow-off mode switch and a blow- in mode- switch for designating ..a 
blow-off mode and a blow-in mode, and an automatic- control- _ - 
switch for designating an automatic air conditioning control : as * 
an input part and equipped with a set temperature display unit 

8 



I 

for displaying the target temperature inside the car and a lamp 
display unit for displaying various kinds of operation modes by 
a lamp as an output part . 

17 is an input and output circuit, includes A/D converter, 
multiplexer, etc., changes signals from the input part of the 
detector group 14, potentiometer 15, and control panel 16 into 
signals suitable for processing of a microcomputer 18, holds 
them, send them to the microcomputer 18, and displays the output 
of a control signal as a processing result of the microcomputer 
18 to the output part of the control panel 16 and various kinds 
of driving circuits which will be mentioned. _ 

18 is a microcomputer, consists of a one-chip LSI, is 
operated by a constant voltage from a stabilizing power supply 
circuit connected to a battery loaded in a car, which is not 
shown in the figure, and implements an arithmetic processing 
while synchronizing with a clock signal of a quartz vibrator 19 
of several MHz according to a preset air conditioning control 
program. Also, the internal constitution of the microcomputer 
18 consists of well-known RAM, ROM, CPU, I/O circuit. .part,... etc. 

20-25 are actuator driving circuits for inputting .an. "... /3 
output signal of the microcomputer 18. In other words >: 2 0- is a - 
well-known blower driving circuit for driving the blower motor"! 
in accordance with a blower driving control signal from the 

9 



microcomputer 18, changes a motor applying voltage with a step 
by a register or changes a motor applying voltage without a step 
by transistor, etc. 21 is a water valve driving circuit, 
amplifies the power of a valve opening degree signal from the 
microcomputer 18 and supplies it to a water valve driving part 
26. Then, 22, 23, and 24 are respectively a heater damper 
driving circuit, a vent damper driving circuit, and a bypass 
damper driving circuit and respectively amplify the power of the 
damper opening degree signal from the microcomputer 18 and 
supplies it to the heat damper driving part 27, vent damper 
driving part 28, and bypass damper driving part 29. 25 is a 
driving circuit for driving other actuators for air conditioning 
such as electromagnetic clutch of compressor and suction port 
switching damper, amplifies the power of a control signal from 
the microcomputer 18, and supplies it to each actuator. 26 is a 
water valve driving part for adjusting the degree of valve 
opening of the water valve 13, and said water valve driving part 
26 is equipped with an air connecting port, a diaphragm having a 

negative pressure connecting port, and two electromagnetic 

valves for respectively turning on and off the connection ~of the 
diaphragm chamber • and the air side and the connection of the 
diaphragm chamber and the engine negative pressure * side or' ' 
equipped with a motor. 27, 28, and 2 9 are respectively heat 

10 



damper driving part, vent damper driving part, and bypass damper 
driving part for opening and closing the heat damper 11, vent 
damper 9, and bypass damper 7 and are respectively constituted 
similarly to the above-mentioned water valve driving part 26. 

Next, referring to a flow chart of Figure 2, that is, an 
outlined diagram showing the main parts of an air conditioning 
control program, the main processing of the microcomputer 18 is 
explained. 

If a switch which is not shown in the figure is turned on 
and the microcomputer 18 is operated, the microcomputer 18 is 
initialized and advances to a main flow chart. 

First, step 100 is implemented, and various kinds of signal 
are input via the input circuit 17 from the input part of the 
detector group 14, potentiometer 15, and control panel 16 and 
stored in a prescribed area on the RAM. 

Next, step 101 is implemented, and set temperature data, 
car inside temperature data, car inside outside temperature 
data, and sunlight data are read out of the RAM in which the 
input data are stored at the above-mentioned step I!0.0",_ and. .a. _\ 1 
necessary blow-off temperature is calculated by calculating a'* 1 
-prescribe calculation equation, that is, •' 

TAO = Kset X Tset - KR X TR - K AM X TAM - Ks X ST j+ 'C- 

* «■ 

ii 



(However, TAO, Tset, TR, TAM, and ST respectively necessary 
blow-off temperature, set temperature, car inside temperature, 
car outside temperature, and amount of sunlight, and Kset, K R , 
K AM , Ks, and C are respectively preset constants.) 

Also, the degree of valve opening of the water valve 13 
required for obtaining a necessary blow-off temperature, that 
is, a necessary degree of water valve (for example, 0% 
corresponds to MAX COOL, and 100% corresponds. to MAX HOT.) is 
calculated. The necessary degree of water valve is calculated 
by experimentally attaining the relationship between the degree 

■ 

of valve opening and the blow-off temperature in advance, 
storing it as a table or an equation in the ROM, and using said 
table or said equation. 

Next, step 102 is implemented, and the amount being 
ventilated by the blower motor 3 is determined based on the 
control mode data from the input part of the control panel 16 
stored on the ROM by the implementation of the above-mentioned 
step 100. In other words, in case the amount being ventilated 
is selected by the air amount selecting switch of the._c6ri.troL'. . .. 
panel 16, the air amount control signal corresponding .to. the 

_ 

- selected amount being ventilated is output to the blower driving- 
circuit 20. On the other hand, in case an automatic. control^ 
mode is set by the automatic control switch on the control panel 

12 



16 , when the air amount pattern preset in accordance with the 
necessary blow-off temperature, for example, when the blow-off 
temperature is normal temperature (intermediate temperature), 
the level of the amount of air is low, and when the temperature 
is higher or lower than normal temperature, the' level of the 
amount of air is increased with the increase of the deviation 

4 

* 

from normal temperature. Based on this pattern, the amount of 
air is automatically determined, and the corresponding air- 
amount control signal is output to the blower driving circuit /4 
20. 

Next, step 103 is implemented, and whether or not the data 
of a necessary degree of water valve opening calculated by the 

• • 

implementation of the above-mentioned step 101 is 0%, that is, 
MAX COOL. In other words, whether or not the amount being 
heated is a minimum level, that is, whether or not the maximum 
cooling is required is decided. 

If it is decided that the maximum cooling is required, step 
104 is then implemented, and whether or not the amount being 
ventilated, which is determined by the implementation of 1'the 
above-mentioned step 104, is at Ex-Hi, that is, a maximum. level 
is decided. 

If it is decided that the amount being* ventilated i-6-rat .-a: :; 
maximum level, step 105 is then implemented, and a bypass damper 

13 



opening instruction signal for instructing opening of the bypass 
damper 7 is output to the bypass damper driving circuit 24, and 
the processing of this program is finished. 

On the other hand, in case the maximum cooling, is not 
required or the maximum amount being ventilated is not set 
though the maximum cooling is required, step 106 is implemented, 
a bypass damper closing instruction signal for instructing 
closing of the bypass damper 7 is output to the bypass damper 
driving circuit 24, and the processing of this program is 
finished. 

Also, after finishing this program, needless to say, well- 
known processing for controlling the air conditioning such as 
compressor ON/OFF control, blow-in port/blow-off port switching 
control are carried out . 

Therefore, in case the maximum cooling and the maximum 
amount being ventilated are required, the bypass damper 7. is 
maintained in an open state, and otherwise, the bypass damper 7 
is maintained in a closed state. . . 

For this reason, at the time of the maximum cooling-.- arid ..the 
maximum amount "being ventilated, since the bypass passage „ 6 is 
opened, the air cooled by the evaporator 4 is sent to- the_blow-~. 
off port side through the bypass passage 6 having little >:.-.-. 
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ventilation resistance, and the amount of blow-off air is. 
increased . 

Figure 3 outlines the air conditioner body in another 
application example of the present invention. 

In Figure 3, 1' is an air conditioner body in this 
application example, and a special duct 30 for directly 
connecting a bypass passage 6' to the vent blow-off port 8 is 
installed. In addition, 2, 3, 4, 5, 7, 8, 9, 10, and 11 are 
respectively the same as the numbers of Figure 1. 

Then, the other constitutional parts in this application 
example are similar to the constitution of Figure 1, and the 
processing operation is similar to the above-mentioned operation 
shown in Figure 2 . 

Therefore, in this application example, effects similar to 
those of the above-mentioned application examples are also - 
exerted . 

As explained above, according to the present invention, in 

the reheating type air conditioner for an automobile that is. 

equipped with the heater core disposed in the air duct an£L..-._ 
adjusts the amount being ventilated and the amount "being:: heated', , 
the bypass passage -is installed at the side of the ^above-. ... 
mentioned heater core, the bypass damper for opening and closing- 
said bypass passage is installed; and if the amount being. . 
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ventilated is set to a maximum level and the amount being heated 
to a minimum level, the above-mentioned bypass passage is opened 
by opening the above-mentioned bypass damper. 

For this reason, according to the present invention, since 
the amount of blow-off air at a time of a maximum cooling and a 
maximum amount being ventilated can be' sufficiently increased, 
the cooling performance is improved, and the inside of a car can 
be rapidly cooled. 

4 . Brief description of the figures 

The figures show application examples of the present 
invention. Figure 1 is an entire constitutional diagram showing 
the first application example, Figure 2 is a flow chart for 
explaining the processing operation, and Figure 3 is a 
constitutional diagram showing the main parts in the second 
application example. 

1 Air conditioner body 

2 Air duct 

3' Blower motor 7''*:. •'. *: 

4 Evaporator 

5 Heater core . .. . •. 

6, 6' Bypass passages \ ..i 

7 Bypass damper 



8 Vent blow-off port (upper blow-off port) 

9 Vent damper 

10 Heat blow-off port (lower blow-off port) 

11 Heat damper 

13 Water valve 

14 Detector group 

15 Potentiometer 

16 Control panel 
18 Microcomputer 

2 0 Blower driving circuit 

21 Water valve driving circuit 

22 Heat damper driving circuit 

23 Vent damper driving circuit 

24 Bypass damper driving circuit 
26 Water valve driving part 

2 7 Heat damper driving part 

28 Vent damper driving part 

2 9 Bypass damper driving part 
Figure 1 : 

14 Detector group 

15 Potentiometer 

16 Control panel 

*+ ■ _ 
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(Room temperature setter, air amount setter, blow-off and 
blow- in mode switch, and automatic control switch) 

17 Input circuit 

20 Blower driving circuit 

21 Water valve driving circuit 

22 Heat damper driving circuit 

23 Vent damper driving circuit 

24 Bypass damper driving circuit 

25 Other actuator driving circuit 

26 Water valve driving part 

27 Heat damper driving part 
2 8 Vent damper driving part 

2 9 Bypass damper driving part 

Figure 2 : 

100 Data input routine (detector group, potentiometer, and 
control panel) 

101 Arithmetic routine of a necessary blow-off temperature and 
. a necessary degree of water valve opening 

102 Air amount control routine 

T 

105 Bypass damper opening instruction output 

106 - Bypass - damper closing instruction output 
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